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I. THE CONSTRUCTION OF RAINFALL MAPS. 
I 

By HEXIiY GANNETT. 

The accompanying map (SSS, No. 40), l~repared tive or 
six years ago (tirst edition in lS93), enibodien the result of all 
the direct measurements of rainfall o1~tain:tble at thn t  time. 
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Besides these, the known effech of relief upon rainfall and 
the indications afforded by the streams and the character of 
the vegetation, so far as known, were all utilized. All direct 
measurements of rainfall at 1,900 stations were platted and 
utilized, the periods ianging from one year upward. These 
stations are not distributed about the country with any pre- 
tense to unifoimity, but are far more abundant in the North- 
eastern Stntes than elsewhere, and in most parts of the West 
are few in nuniber, widelj- scattered, and located almost 
entirely in the valleys. Upon locating these stations with their 
records upon B large imp, they were found to be extremely 
contradictory of one another, even when in immediate juxta- 
position. Even those with records of considerable length dif- 
fered f roni one anot,her by large percentages. Such differences 
are doubtless due to local differences of environnient, and it 
seemed that the only way to obtain a just measure of the rain- 
fall in any considerable area would be to take the mean of a 
number of adjacent shtions. This was done by selecting arbi- 
trary areas, and taking the mean of all stations within each 
such area, giving weights to the records at the various stations 
in proportion to their periods of observation. The means 
thus obtained were assumed as the average rainfall of these 
areas and were thus platted, md lines sketched freely among 
them. 

As to the rainfall in the iiiountsins of the Cordillelm system, 
it is belie\-ed that the amount assigned is as a rule safely 
within the truth. It is altogether probable, for instance, that 
tlie high. nioiintains of Colorado have lipon their summits 
more than 30 inches, rather than less, although for the entire 
mountain area it is probably more nearly right to assume 20 
to 30 inches as the amount of precipitation. 

At t,he time this iimp was prepared little was known con- 
cerning the limits of different kinds of vegetation in this 
region, B factor which when known affords n most excellent 
means of sketching isohyetal lines. I t  is now known that! the 
lower limit of the yellow-pine t,imher for nearly all parts of 
t,his region does not differ widely froin the isohyetal line of 
90 inches: that t,he lower limit of the red fir does not differ 
greatly froni t,hut of 30 inches; and that the best development 
of this species is found where the rainfall exceeds 40 inches, 
ranging froin that np to ti(j inches. The lower limit of piiiory 
and junipers is somewhere bet.ween 10 and 20 inches, and 
probahly nearer the former than the 1att.er figure. Consider- 
ing bhe fact that these limits were unktiown at the time this 
map was prepsred, excepting in a few localities, it will be 
seen by tliose who are acquainted wit.h the matter that the 
iioliyetd lines as drawn here conform closely in most p:irLs of 
t.hc areas to t.he limits of these species. 

Of course in defining the limits of certain species with 
reference to isohyetd lines, I must. not be understood as 
ignoring the effect of tempcrature :%H well a.s rainfall upon the 
distribution of the species. Tlik has dno :I marked intlue.nce, 
t,he limitations of the di~ferent species heing. as a matter of 
fact, set by at combinntion of these t,wo elements of climate. 

In conclusion. it seetiis to me that too mur!h dependence is 
placed upon the lit,eral records of rain gangcs. After they 
have heen located to tho hest. possible advantage, their form 
improved as far as possible, and d l  other condit.ions neces- 
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sary for gettiug the best pofisible measiirement of the annual 
rainfall by such method, the fact remains that this niethod of 
measuring rainfall is imperfect and uncertain, owing to B 

variety of circumstances. 
The first and most important of these is the great range in 

rainfall in different years at the same station. The second, 
the fact that no location represents any considei-able area 
accurately and with certainty, as is illustixted by the fact 
that two gauges placed within a short, distance of one another 

. often give different ~iie~siirenients. I t  seenis t,o me, there- 
fore, that the best way to study the distribution of the inem 
annual rainfall over great areas will be to nieasure as accu- 
rately as possible, by nieans of groups of stations in limited 
localities, the relation of precipitation to c!ertain physical fncB. . 

and then, by means of these physical fach as observed over 
great areas, to extend the knowledge of the rainfall. Thus, 
if we were to establish stations onthe west slope of the '3' ierra 
Nevada at different elevations, from t.he suiniiiit of the moun- 
tains t6 the Sail Joaquin and Sacramento valleys, distributing 
them with reference to altitude and to the. limih of certain 
species of t,rees a d  plants. and in different latitudes from the 
head of the Sacramento Vallejr to the south end of the iange, 
we would thus obtain the relations between tne flow of 
streams, the altitude, the reketation, and t>he rainfall. This 
knowledge could then be extended over the Cordilleran region 
as far as these related facts are known, and the i~tinfall could 
thus be predicated with a much greater degree of certainty 
than by any possible number of stations. 
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